If KCÇ(fm), m least, we find the smallest n such that Mn(K) appears in QG for some finite group G when m is either a prime power or not exactly divisible by a prime to the first power. We also show that every group of even order possesses a nontrivial real valued character of Schur index 1 over the rationals.
Abstract.
If KCÇ(fm), m least, we find the smallest n such that Mn(K) appears in QG for some finite group G when m is either a prime power or not exactly divisible by a prime to the first power. We also show that every group of even order possesses a nontrivial real valued character of Schur index 1 over the rationals.
1. It is well known that if M"(K), the algebra oinXn matrices over the field K, appears as a simple component in the rational group algebra QG of a finite group, then KÇQ(Çm) for some m; conversely, given KÇ.Q(Çm) for some m, Mn(K) appears in some QG for some n. We ask: What is the least such »? We can answer when KQQ(ÇP°), i.e., when m is a power of a prime:
Let QQKCQ(ÇP°), and assume that a is the smallest exponent of p which suffices. 2. It is well known that every group of even order possesses a nontrivial real valued character. We extend this to the following:
Theorem. Every group of even order possesses a nontrivial real valued absolutely irreducible character whose Schur index over the rationals is 1, which generates a field of odd degree over the rationals, and is of odd degree. 
